Advances made in the past decade on time-domain modeling of waves and currents across the surfzone have enabled us to obtain improved estimates of instantaneous near bottom fluid velocities. Rakha et al(1997) and Karambas and Koutitas(2002) have both used Boussinesq models to obtain predictions of surfzone hydrodynamics, and have then used averages of the instantaneous quantities to obtain the statistical moments needed to drive wave-averaged transport models.
In contrast, Long and Kirby(2003) have used Boussinesq model predictions to drive an instantaneous transport model, allowing morphology changes to accumulate on a wave by wave basis.Prompted by the work of Drake and Calantoni (2001) but using an instantaneous transport formula, Long and Kirby constructed an acceleration-dependent transport formula given by
where is the total immersed weight sediment transport rate, While the results obtained by Long and Kirby (2003) are encouraging, the formula used there has no specific mechanical underpinning. The goal of the present work is to use a more appropriate, mechanically-based model for the local boundary layer structure and sediment transport rate over the vertical, integrated with the Boussinesq model in order to provide a profile evolution model. At present, we are using an approach following Meyer-Peter and Müller(1948), with dimensionless volumetric transport rate defined in terms of the Shields parameter as 
